INTRODUCTION
Sirenomelia is a lethal condition characterized by fusion of the lower limbs, single umbilical artery, and severe malformations of the urogenital and lower gastrointestinal tract. Controversy exists in the literature regarding whether sirenomelia occurs as a separate entity or the extreme form of caudal regression syndrome (CRS). However, the presence of two umbilical arteries, non-lethal renal anomalies, non-fused lower limbs, abdominal wall defects, and abnormalities of tracheoesophageal tree, neural tube, and heart differentiate CRS from sirenomelia. In addition, CRS is strongly associated with maternal diabetes. In this context, we report a case of sirenomelia illustrating the prenatal sonographic and pathological features. The etiopathogenesis and characteristic features of sirenomelia and CRS are discussed.
CASE REPORT
A 22-year-old primigravida had a normal antenatal course until 27 weeks when a sonogram revealed oligohydramnios and a single fetus with bilateral renal agenesis and fused lower extremities (Figure 1) . A detailed evaluation of the fetal spine was not possible due to the presence of severe oligohydramnios. The remainder of antenatal screening studies, including the maternal serum alpha-fetoprotein level, was within normal limits. Her past medical history and family history were unremarkable. In particular, there was no history of maternal diabetes.
A 1920-g, full-term infant, small for gestational age, and of undetermined sex was born by spontaneous vaginal delivery. Apgar score was 1 at 1, 5, and 10 minutes. The infant had flattened facies and fused lower extremities into a deformed structure with seven toes, anal atresia, and a skin tag in the anterior perineal area representing the external genitalia ( Figure 2 ). The infant expired within 1 hour after delivery.
Postmortem radiograph showed sacral agenesis, hypoplastic pelvis, and fused lower extremities with paired femurs and tibias, but absent fibula ( Figure 3 ). Autopsy examination confirmed the prenatal diagnosis of renal agenesis. Lungs were hypoplastic. The testes were present in the inguinal area. The anus and rectum were absent and the terminal portion of the colon ended blindly and was distended with meconium. A single umbilical artery was present, which was in direct continuity with the abdominal aorta. The celiac and superior mesenteric arteries were present, but renal and inferior mesenteric arteries were not found. The aorta bifurcated into small right and left iliac arteries. A normal, male 
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46, XY chromosome constitution was observed following banded chromosome analysis.
DISCUSSION
In 1961, Duhamel 1 first described the spectrum of CRS from lower limb fusion to imperforate anus. Animal experiments have shown that CRS-like syndrome could be induced by agents including retinoic acid, diethylpropion, lithium, sulfamide, cadmium, lead, ochratoxin A, vitamin A deficiency, radiation, hyperthermia, organic fat solvents, and 6-aminonicotinamide. Familial occurrence of CRS has been reported, but no Mendelian pattern of inheritance has been established. 2 A recent study provides evidence for involvement of the homeobox gene, HLXB9, in dominantly inherited sacral agenesis, but a possible role for this gene in the development of caudal dysgenesis has not been established. 2 Bohring et al. 3 postulate that the spectrum of congenital malformations observed in CRS represents abnormalities in blastogenesis, and is due to disturbances of a primary embryonic field. The entire embryo during blastogenesis (days 1 to 28) represents the primary field. 4 The defects of the primary field lead to failure of axis formation, midline, primitive node and streak, gastrulation, segmentation of the paraxial mesoderm, laterality determination, and cardiac formation. The pattern of single or multiple malformations occurring in association with lower vertebral column maldevelopment is governed by perturbations in the morphogenic signaling pathways, which are involved in late blastogenesis and the development of secondary fields. Sirenomelia may be caused by abnormalities in blastogenesis that affect the distribution of blood to the caudal region of the fetus. The ''vascular steal theory'' indicates that a single large artery assumes the function of the umbilical arteries, thus diverting blood flow from the caudal portion of the embryo to the placenta. 4 -6 Recent studies have shown that vascular disruption precedes caudal dysgenesis in the mouse. 7 The infant described in our case report has clinical and anatomical features consistent with sirenomelia. The presence of paired femurs in our patient indicates that the condition is probably caused by failure in lateralization of the lower limbs, arising at approximately 4 weeks. A single large umbilical artery was observed in direct continuation with the abdominal aorta. This type of vascular anomaly is considered a remnant of the vitelline artery complex and is almost always associated with sirenomelia. 4 -6,8 Sirenomelia is fatal because of bilateral renal agenesis and associated severe pulmonary hypoplasia. There is currently no known serum marker that may be used for antenatal diagnosis of sirenomelia. Prenatal ultrasonography is used to diagnose sirenomelia. 9, 10 Convergent femoral bones that lie in a side-byside configuration without change over time suggest the possibility of lower limb fusion. In the setting of oligohydramnios and bilateral renal agenesis, the observation of lower fetal extremity fusion is the key to the antenatal diagnosis of sirenomelia. 10 Because sirenomelia is a lethal condition, early antenatal diagnosis is important in order to allow prenatal counseling for possible pregnancy termination.
